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  Abstract-
 
Necrotizing Sialometaplasia (NS) is a benign, self-limiting rare inflammatory condition 

that involves the salivary glands tissues and simulates a malignant process. The etiology of this 
lesion is still not fully understood. The aim of this study was observe and evaluate the profile of 
this condition and its association with smoking. This integrative review followed six 
methodological stages and evaluated only case reports published from 1973 to 2022. It was 
analyzed 134 cases which 25% of them were associated with smoking. Others clinical features 
were also observed and described. Although the NS is a rare condition, it is necessary to know 
and understand, so as not to confuse this lesion with a malignant neoplasm and apply 
inappropriate treatments that may impair the patient's quality of life.
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Association between Necrotizing Sialometaplasia 
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Abstract- Necrotizing Sialometaplasia (NS) is a benign, self-
limiting rare inflammatory condition that involves the salivary 
glands tissues and simulates a malignant process. The 
etiology of this lesion is still not fully understood. The aim of 
this study was observe and evaluate the profile of this 
condition and its association with smoking. This integrative 
review followed six methodological stages and evaluated only 
case reports published from 1973 to 2022. It was analyzed 134 
cases which 25% of them were associated with smoking. 
Others clinical features were also observed and described. 
Although the NS is a rare condition, it is necessary to know 
and understand, so as not to confuse this lesion with a 
malignant neoplasm and apply inappropriate treatments that 
may impair the patient's quality of life. 
Keywords: salivary glands; diagnosis; tobacco; case 
reports. 

I. Introduction 

ecrotizing Sialometaplasia (NS) was first 
described in 1973 by Abrams, Melrose and 
Howell1. It is characterized as a rare inflammatory 

process that involves the salivary glands and that in 
many cases represents a challenge for diagnosis, since 
it simulates a malignant process2,3. 

In general, the lesion initially appears as a 
nodule that later evolves into a central ulcer and 
resolves spontaneously in an average period of 8 to 10 
weeks3-5. In about 75% of cases, NS develops on the 
palate5. The cause is commonly linked to local ischemia 
that generates necrosis of the salivary glands, although 
the etiological process has not fully understood yet

 
4,6. 

SN is a rare lesion, cited in only 0.03% of 
biopsies of oral lesions, although this value can be 
uncertain, since it is poorly recognized and often 
confused with other lesions3,5. NS occurs mostly in male 
patients, especially in the fourth decade of life5. In 
addition, local trauma, drug abuse and smoking are 
factors that may be related to the appearing of SN4. 

In this sense, it is understood that tobacco use 
continues to be a public health problem worldwide, 
since about 23% of adults in the world smoke tobacco 

and  its  derivatives7.  The main pharmacologically active  
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substance in tobacco smoke is nicotine, a 
sympathomimetic drug8. In addition, many other 
potentially harmful substances are released during 
tobacco combustion, including carbon monoxide (CO), 
a compound known for its ability to impede the transport 
of oxygen through the bloodstream8,9. 

Therefore, it is relevant to investigate and 
understand the etiology of NS, since this lesion is 
misdiagnosed both clinically and microscopically, often 
being confused with malignant neoplasms, generating 
inappropriate and aggressive treatments2,5. 

Thus, this study aimed to observe and evaluate 
the profile of NS over the years, gathering clinical 
information about this condition from cases published in 
the literature, emphasizing cases associated with 
smoking. 

II. Material and Methods 

This integrative literature review was developed 
from 6 methodological stages10 (figure 1) and is 
configured as an exploratory, retrospective review of an 
analytical nature. 
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Fig. 1: Stages of the integrative review adapted from Botelho et al. (2011)

The first stage consisted of preparing the 
guiding question, which determined which studies 
would be included, the means adopted for identification 
and the information collected from each of the selected 
studies. The guiding question used was “what is the 
relationship between smoking and necrotizing 
sialometaplasia?”. 

The second stage consisted of a broad and 
diversified search in electronic databases. In this sense, 
the database used was from the National Library of 
Medicine, USA in its PubMed interface 
(www.pubmed.com.br), Latin American and Caribbean 
Literature in Health Sciences (LILACS) 
(lilacs.bvsalud.org), and Science Direct 
(sciencedirect.com), using the MeSH term “Necroziting 
Sialometaplasia”. 

The results were filtered in order to obtain only 
case reports published since the first time the disease 

was described (1973) until 2022; there were no time 
limits or language limits. All citations were entered into 
the Mendeley Reference Manager. 

The third stage served to extract data from the 
selected articles, for which a table was built showing 
information about each article, namely: article title, 
research objective, target population and main idea of 
the article. 

In the fourth stage, a critical analysis of the 
included articles was carried out, based on their 
complete reading. Then, data extraction was performed, 
which took place through an online spreadsheet, where 
research information, clinical characteristics and 
additional  information  were  compiled  as  shown  in 
table 1. 
 

Table 1: Data extraction 

Research information 
Author 
Publication date 
Country where the studies were published 

Clinical features 

Age 
Gender 
Location 
Clinical presentation 
Evolution 
Associated condtitions 

Additional information 
Histological interpretation 
Treatment and prognosis 
Additional observations 

Source: Authors 

The fifth phase was developed from the 
discussion of the results, considering the interpretation 
and analysis of the articles, comparing the data 
evidenced in the analysis of the articles to the theoretical 

framework. At that moment, emphasis was placed on 

observing how many patients had smoking as an 
associated condition, in addition to identifying possible 
gaps in knowledge. 
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In the sixth and last phase, the final part of the 
research was developed, which is characterized by the 
analysis of the data and the preparation of the article, as 
well as the visual resources contained therein. 

III. Results 

From the data search carried out, following the 
strategy mentioned above, 352 studies were found. 
However, after reading the abstracts, only 80 studies1-

6,11-84 were selected to be read in full, since the other 
studies had research bias and/or were duplicated. 

The included studies were published from 1973, 
when NS was first described, until the year 2022. During 
this period, the years with the highest number of 
published studies were 2004, 2009, 2016 and 2020. 
Most recurrent place of publication was the United 
States (21), followed by Brazil (8), Japan (6), among 
others (figure 2). 

Fig. 2:
 
Country where the studies were published

From the 80 included studies, it was possible to 
extract 134 cases. From this total, 78 cases (58.2%) 
were male patients and only 56 (41.8%) were female 
patients, which suggests a higher prevalence of the 
condition in men. Another relevant data was the general 
average age of the individuals, which was 43 years old, 
with the average age for men being 46 years old and for 
women being 38 years old.

 

Analyzing the clinical aspect of each case 
presented in the articles, it was possible to notice that 
the lesion is predominantly in the form of an ulcer (91 
cases) and is also recurrent in the form of a swelling (29 
cases), as illustrated in figure 3.
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Fig. 3: Clinical presentation of the lesion in the cases studied

The most recurrent location of the lesion was on 
the hard palate (59% of cases), mostly unilateral, 
especially on the left side (figure 4A). Other regions, 
such as the junction of the hard and soft palate, the 

parotid glands, and others, were also affected by NS, as 
shown in figure 4B.

 
 

Fig. 4:
 
A) Distribution of the occurrence of lesions on the hard palate in the cases studied; B) Other locations of the 

lesion in the cases studied.

The condition associated with the appearance 
of the most recurrent lesion, presented in the articles, 
was smoking (25%), isolated or associated with some 
other condition, mainly alcoholism (figure 5A). 
Furthermore, other adjacent conditions were also 
reported in the studies, such as oral malignant 
neoplasms, especially adenoid cystic carcinoma, in 
addition to trauma, use of prostheses and others (Figure 
5B).
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Fig. 5: A) Cases associated with smoking; B) Cases associated with other conditions. 

The vast majority of cases were correctly 
diagnosed through biopsy. In only 10 cases there was 
confusion in the interpretation of the diagnosis. In 8 of 
them, the lesion was misdiagnosed as squamous cell 
carcinoma; in 1 case, as mucoepidermoid carcinoma 
and another one, as both. Surgical treatment was 
performed in 7 of the 10 inadequately diagnosed cases. 

About 65% of the cases own resolved 
spontaneously, without the need for intervention. There 
was surgical treatment in 21% of cases and 
pharmacological intervention in 3% of cases, as shown 
in figure 6. 
 

Fig. 6: Resolution of clinical cases.

Therefore, it was possible to notice that 1 out of 
4 cases of NS were associated with smoking. 
Furthermore, of this total (33 cases), 31 cases (94%) 
presented as ulcerated lesions. In addition, as in the 
general analysis, the most recurrent location of the 
lesion was the hard palate (70%), but other regions such 
as the junction of the hard palate with the soft palate 
and the lower lip were also recurrent. 

The average age of smokers was 43 years old, 
which is the same mean of the total number of patients 
analyzed. The patients were also mostly men (63%). 
Additionally, 22 cases resolved spontaneously, while 10 
underwent surgical treatment and the rest were not 
reported. Finally, 5 cases were misdiagnosed at some 
point before the correct diagnosis was closed and all of 
them were treated surgically. 

IV. Discussion 

NS is an uncommon, benign, self-limiting, 
necrotizing inflammatory lesion that affects salivary 
gland tissues6. It presents an etiology that is still not fully 
understood, although it is already accepted that the 
development of the lesion occurs from a local ischemia, 
as previously discussed. This local ischemia generates, 
consequently, an infarction that generates tissue 
necrosis, followed by repair and metaplasia11. 

Several associated conditions are suggested as 
risk factors for the development of NS, including local 
trauma, local anesthesia, intubation trauma, chemical 
irritation caused by recurrent vomiting, as in cases of 
bulimia, in addition to tobacco use12. 
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It is suggested by authors that physical, 
chemical or biological injuries to blood vessels are 
capable of producing ischemic changes, causing local 
infarction and the development of SN13. In this sense, 
the literature understands that tobacco use can cause 
local ischemia due to the vasoconstrictor effect of the 
substance14. 

Histologically, NS is characterized by acinar 
necrosis at the beginning of the lesion, followed by an 
association of squamous metaplasia of the salivary 
ducts. In this context, although necrosis occurs, the 
lobular architecture of the affected glands is still 
preserved. Briefly, the histopathological criteria for 
diagnosing this condition are coagulative necrosis of the 
acini in initial lesions and squamous metaplasia and 
reactive fibrosis in more advanced lesions; Besides 
histologically benign nuclear morphology; 
pseudoepitheliomatous hyperplasia of the lining 
epithelium; mucus release; intact lobular architecture15. 

The results of this study demonstrate a 
predominance of the lesion in men, as already 
recognized in the literature16. In addition, the occurrence 
of this condition was mainly concentrated between the 
4th and 6th decade of life. However, it was possible to 
observe rare cases which NS manifested itself in young 
patients, aged less than 20 years, the most atypical 
case being that of a 2-year-old child17. 

The importance of understanding this lesion is 
related to the fact that it is remarkably similar to a 
malignant process, clinically and histologically18. 
Because of this, inadequate diagnoses can happen, 
leading professionals to opt for inappropriate or 
unnecessary treatments19. 

NS was misdiagnosed as a malignant lesion in 
some cases analyzed by this study, and surgical 
intervention was required in almost all of them. Thus, it is 
possible to see how a wrong diagnosis leads to an 
inadequate approach capable of further impairing the 
quality of life of a patient who is already conditioned to 
NS symptoms. 

NS is an injury capable of causing a lot of pain 
to the affected patient20. According to the analyzed 
cases, the most predominant clinical presentation was 
in the form of an ulcer, although many cases without the 
presence of ulceration were also associated with pain. In 
addition, in many cases, the lesion started as a swelling 
and later evolved into an ulcer. 

Furthermore, the most recurrent location of the 
lesion among the analyzed cases was the hard palate 
and, in many cases, the patient reported difficulties in 
eating due to the pain and sensitivity of the affected 
area. On the other hand, there were also reports of 
lesions in other regions, including those outside the oral 
cavity, such as the maxillary sinus21. 

Another case that draws attention is the one 
reported by Jeong et al. (2015)22, which there was a 
recurrence of the lesion after 5 months of healing of the 

first lesion, something even rarer to happen and rarely 
reported. In the first clinical condition presented by the 
36-year-old patient, a smoker, NS occurred in the form 
of an ulcer on the left side of the hard palate. After 5 
months, when the symptoms reappeared, the lesion 
showed the same clinical presentation, but on the 
opposite side of the hard palate. 

Among smokers, the most frequent region was 
the hard palate, as well as in cases in general. However, 
smokers had other regions affected by NS such as 
lower lip, mouth floor, parotid gland, and buccal 
mucosa. 

The associated condition most observed 
among the patients in the cases studied was smoking, 
as already mentioned, demonstrating a possible 
association between this substance and the NS 
etiology. However, the etiology remains misunderstood 
and the fact that the lesion is rare, few records are made 
in the literature. In addition to the rarity of the lesion, 
there are also cases in which the lesion is confused, 
mainly by squamous cell carcinoma and 
mucoepidermoid carcinoma, which may also be a factor 
that hinders the dissemination of more cases in the 
literature. 

V. Conclusion 

Necrotizing Sialometaplasia is an injury that, 
although rare, is important to be recognized in order to 
avoid diagnostic confusion, as well as inappropriate 
treatments that may harm the quality of life of the patient 
affected by this condition. Although the etiology is still 
unclear, the results of the present study demonstrated a 
truly relevant quantitative relationship between the 
occurrence of the lesion and smoking, suggesting this 
condition as one of the main risk factors for the 
appearance of Necrotizing Sialometaplasia. 
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